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To illustrate the diversity of SiGe, workers at the Delft
University of Technology in The Netherlands* have devel-
oped a micro-thermostat which provides not only active
cooling but also heating. Poly SiGe has a good balance of
characteristics with regard to performance and compatibility
with standard silicon processes. The authors say that the
only practical way to ensure a TEC can be co-integrated with
electronics on a single chip is via SiGe. While it is, they say,
still somewhat short of the performance of the usual II-VI
compounds normally used for Peltier coolers (such as BiTe),
the advantage is that poly-SiGe devices can be integrated
with microelectronic chip circuits. In particular, the MT
device is applicable to MEMS structures. Meaning it could
find application in the temperature stabilisation of suspend-
ed structures as used in sensors. As they suggest, this
capability opens up many possibilities in the field of moni-
toring over the 0-50oC temperature range. This is important
for biomedicine and where micro-thermostats are not yet
available.
Another interesting area for SiGe is in opto, where light
emission and detection are possible via bandgap engineer-
ing or nanostructures. There are some technical problems
with the matching of SiGe alloys with the 1.3-1.5 micron
transmission window, preferred for fibre optics. So progress
has been slow compared to the III-Vs, but nonetheless there
are some promising developments. Correspondingly, silicon
is a poor photo-detector, which could be augmented by ger-
manium alloying. Research results reveal the potential for
emitters based on strained SiGe, but processing is difficult,
meaning that III-Vs still has some time before SiGe becomes
a threat in this area.
To conclude with something closer to actual applications, it
seems that SiGe could well be in the running as the materi-
als technology most likely to benefit from the automotive
radar market. In the news recently has been renewed dis-
cussion of the prospective mm-wave radars for the vehicle
market. Partly to blame was the address given by Ralph
Quinsey of TQS at the Mantech conference. TQS is not
alone in trying to spot new applications with which to aug-
ment the handset market for RF amplifiers and switches,
etc. 
Often proposed as a safe haven for compound semiconduc-
tors, like GaAs and InP, the 24-77GHz part of the RF spectrum
is not necessarily going to go this way. While the performance
is said to be within reach of SiGe, the economics are less cer-
tain. On the one hand there are multiple challenges (and not
just of a technology nature) which will also affect systems
based on SiGe. Conversely, some industry observers forecast
that SiGe is always likely have the upper hand where large-
scale production is concerned. Economics are vitally impor-
tant for the cost-conscious vehicle market. The high-end
saloon and specialist vehicle market segments are seeding
the automotive radar market, but fall short of the truly vol-
ume business for which chipmakers are looking. They are
seeking a complementary large market to run alongside and
maybe even supersede handsets, exploiting the expensive to
develop technologies. 
Simplistically, production technology for handset RF PA mod-
ules should translate into a product to suit the automotive
sector too. However, while there are similarities between
these two areas, major differences exist, not least the need
for more robust components. Also there is an increasing
trend towards ‘fit-for-life’ in vehicles. Undeniably, automotive
could become another battleground where devices based on
III-Vs and SiGe contend what could become another billion
dollar market. 
But automotive has tantalised and confounded market
researchers for many years, so the industry may have to be
patient.
* ‘Single-chip micro-thermostat applying both active heating
and active cooling’ DDL Wijngaards, et al. Dept. of Micro -
electronics, Faculty of Information Technology and Systems,
Email: d.d.lwijngaards@ewi.tudelft.nl (Sensors and Actuators
A, 110 (2004) 187-195).
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It is surprising to discover how many new
applications there are for SiGe, and they are
by no means restricted to RF amplification. A
survey of the literature throws up all manner
of exciting device applications, showing how
much potential still exists in the SiGe semi-
conductor family. The biggest market may be
yet to come, that of 'auto radars' - RF
sensors in vehicles - which would, however,
be yet more RF amplifiers.
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